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(54) Flat coil component, characteristic adjusting method of flat coil component, id tag, and 
characteristic adjusting method of id tag 



(57) To present the ID tag including flat coii compo- 
nent, and characteristic adjusting method of ID tag ca- 
pable of suppressing product fluctuations about the de- 
sired characteristic. The flat coil component of the IDtag 
of the Invention comprises a flat coil composed of a con- 
ductive material provided continuously and spirally on 
an insulating substrate, and a jumper disposed on the 



flat coll with insulation, from one of inner end or outer 
end of this flat coil to the outside or inside of the flat coll 
where other end is positioned, in which the jumper is 
composed of a plurality of jumpers variable in the 
number of pieces in an^angement. The characteristic is 
adjusted by varying the number of effective pieces for 
forming the parallel arrangement. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present Invention relates to aflat coll com- 
ponent, a characteristic adjusting method of the flat coil 
component, an ID tag, and an characteristic adjusting 
method of the ID tag. 

Description of the Related Art 

[0002] Recently, In various processings such as indi- 
vidual verification, merchandise management, and dis- 
tribution process, ID tags (also known as IC cards) have 
come to be used. In particular, non -contact type ID tags 
are used widely. 

[0003] Non-contact type ID tags are operated either 
by internal batteries, or by energy of radio wave or mag- 
netic flux from a reading device of ID tags, and in the 
latter case, for example, necessary energy Is obtained 
by utilizing the function of a flat coil component or an LC 
resonance circuit, using a flat coil component as an an- 
tenna element (Japanese Patent Laid-open No. 
11-259615, Japanese Patent Publication No. 2814477). 
[0004] Fig. 8 explains an example of antenna pattern 
in a conventional non-contact type ID tag 10. 
[0005] In a plan in Fig. 8, the ID tag 10 has a flat coil 
11, a jumper 12, an IC chip 13, and an IC connection 
wire 14 on an insulating substrate 15. 
[0006] The flat coil 11 has a function of an antenna, 
and In Fig. 8 a conductive pattern made of conductive 
material such as aluminum foil, copperfoit orsilver paste 
is spirally wound and formed in a rectangular shape. In 
the case of Fig. 8, the end portion positioned at the In- 
side of the spiral form of the flat coil 1 1 is directly con- 
nected to one tenninal of the IC chip 1 3. The end portion 
positioned at the outside of the spiral form of the flat coil 
1 1 is connected to one end of the jumper 1 2. 
[0007] The jumper 12 is designed totransmitthe elec- 
tric characteristic (for example, potential) at the outside 
end portion of the flat coil 11 to the inside of the spiral 
form of the flat coil 11 , and It is insulated from each loop 
of the flat coil 1 1 . The jumper 12 Is composed of a con- 
ductive layer 12A and an Insulating layer 12B as de- 
scribed below (see Fig. 9). 

[0008] The IC connection wire 1 4 is connected to the 
inside end portion of the jumper 12 and the other termi- 
nal of the IC chip 13. 

[0009] In the ICchip 13, the unique code of the ID tag 
and other data are stored, and the stored data is trans- 
mitted by receiving a reading signal from a reading de- 
vice not shown (also known as ID tag reader). The en- 
ergy necessary forsuch transmitting and receiving proc- 
ess by the IC chip 1 3 is obtained mainly from the flat coil 
11. 

[0010] Fig. 9 Is a magnified sectional view of intersec- 
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tion of a certain loop of the flat coil 1 1 and the jumper 12. 
[0011] In Fig. 9, on the insulating substrate 15 made 
of plastic resin such as polyethylene terephthalate or 
polycarbonate, the flat coil 11 made of copper foil or the 
like is provided, and the jumper 12 is provided on the 
flat coil 1 1 . The jumper 1 2 is, in the case of Fig. 9, com- 
posed of an insulating layer 12B made of an insulating 
resist resin responsible for the insulating function from 
the flat coil 11 , and a conductive layer 12A of silver paste 
or the like responsible for the conductive function. 
[0012] Thus, at the intersection of a certain loop of the 
flat coil 11 and the jumper 12, since the insulating layer 
12B is enclosed by two conductive layers ( flat coll 11 
and conductive layer 12A), it functions as a capacitor. 
[0013] The capacitance component CB by this capac- 
itor is determined by the distance between two conduc- 
tive layers (flat coil 11 and conductive layer 12A), in oth- 
er words, the thickness D of the insulating layer 1 2B, the 
specific Inductive capacity er of the insulting layer 12B, 
and the overlapping area S of the loop of the flat coil 1 1 
and conductive layer 1 2A as shown in Fig. 1 0, and it can 
be expressed in fonnula (1), where eO is the dielectric 
constant of air. 



CB = eO . er . S/D 



(1) 



[0014] In the case of Fig. 8, since the number of inter- 
sections of the flat coil 11 and jumper 12 is seven, it is 
equivalent that there are seven capacitors, and the com- 
bined capacitance of the capacitor components of these 
seven capacitors is the capacitance C of the jumper 12. 
[0015] Herein, supposing the capacitance of the IC 
chip 13 to be Cic, the resonance frequency F in Fig. 8 
can be expressed In fonnula (2), where L is the inductor 
value due to the flat coil 11 . 



F=1/27tV{L.(Cic + C)} 



(2) 
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[0016] That is, by making use of the LC resonance, 
the energy necessary for the transmitting and receiving 
process by the IC chip 13 Is obtained. The resonance 
frequency F is the exchange frequency between the ID 
tag 10 and the reading device (not shown). 
[0017] In the conventional non-contact type ID tag, 
however, fluctuations of resonance frequency are sig- 
nificant in individual products. 

[0018] The jumper 12 occupies a very small area as 
seen from the entire substrate area, and therefore, gen- 
erally, the Insulating layer 1 2B is first formed by applying 
the insulating resist resin, and then the conductive layer 
12A is fomried by silk printing of silver paste or the like. 
[0019] However, when the Insulating layer 128 Is 
formed by coating, the precision of the thickness (that 
Is, D) is prone to decline (fluctuations are large). 
[0020] When the precision of the distance D is lower 
(fluctuations are larger), the precision of the capacitance 
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of the jumper 12 having its effect is forced to be lower 
(product fluctuations are Increased), and the resonance 
frequency F is deviated from the desired frequency In 
many ID tags 10. 

[0021] In the case of an ID tag 10 large in error of the 
resonance frequency from the desired resonance fre- 
quency F, the electric power receiving efficiency is low- 
ered, and the communication distance with the reading 
device becomes shorter. 

[0022] The invention is devised in the light of such 
problems, and it is an object thereof to present a flat coil 
component, characteristic adjusting method of flat coll 
component, ID tag, and characteristic adjusting method 
of ID tag, capable of suppressing product fluctuations of 
desired characteristics. 

SUMMARY OF THE INVENTION 

[0023] To solve the problems, the flat coil component 
of the first invention comprises a flat coil composed of 
a conductive material provided continuously and spirally 
on an insulating substrate, and a jumper disposed on 
the flat coil with Insulation, from one of inner end or outer 
end of this flat coil to the outside or inside of the flat coil 
where other end is positioned, in which the jumper is 
composed of a plurality of jumpers variable in the 
number of pieces in arrangement. 
[0024] The flat coil component relates to the flat coil 
component of the first invention, In which at least one of 
the plurality of jumpers is excluded from the number of 
jumpers In arrangement by changing from the conduc- 
tive state to nonconductive state. 
[0025] The flat coil component relates to the flat coil 
component of the first invention, in which at least one of 
the plurality of jumpers has electrical releasing portions 
missing the conductive material, and are incorporated 
Into the number of pieces in arrangement by covering a 
conductive material to these electrical releasing por- 
tions. 

[0026] The characteristic adjusting method of the flat 
coil component of the second Invention comprises the 
flat coil composed of the conductive material provided 
continuously and spirally on an insulating substrate, and 
the jumper disposed on the flat coil with insulation, from 
one of inner end or outer end of this flat coil to the outside 
or inside of the flat coil where other end Is positioned, in 
which the jumper is composed of a plurality of jumpers 
variable in the number of pieces in arrangement, and 
the characteristic is adjusted by varying the effective 
number of pieces in arrangement out of the plurality of 
jumpers. 

[0027] The characteristic adjusting method of the flat 
coil component relates to the characteristic adjusting 
method of the flat coil component of the second inven- 
tion, in which at least one of the plurality of jumpers is 
excluded from the number of jumpers In arrangement 
by changing from the conductive state to nonconductive 
state, and thereby the characteristic of the flat coil com- 



4 

ponent is adjusted. 

[0028] The characteristic adjusting method of the flat 
coil component relates to the characteristic adjusting 
method of the flat coil component of the second inven- 

5 tion, in which at least one of the plurality of jumpers has 
electrical releasing portions missing the conductive ma- 
terial, and are incorporated into the number of pieces in 
arrangement by covering a conductive material to these 
electrical releasing portions, and thereby thecharacter- 

10 istic of the flat coil component is adjusted. 

[0029] The ID tag of the third invention Is an ID tag of 
non-contact type including a flat coil component as an 
antenna element. In which the flat coil component com- 
prises a flat coil composed of a conductive material pro- 

15 vided continuously and spirally on an insulating sub- 
strate, and a Jumper disposed on the flat coil with Insu- 
lation, from one of inner end or outer end of this flat coil 
to the outside or inside of the flat coil where other end 
is positioned, and further the jumper is composed of a 
20 plurality of jumpers variable in the number of pieces in 
arrangement. 

[0030] The ID tag relates to the ID tag of the third in- 
vention, in which at least one of the plurality of jumpers 
is excluded from the number of jumpers in arrangement 
25 by changing from the conductive state to nonconductive 
state. 

[0031] The ID tag relates to the ID tag of the third in- 
vention, in which at least one of the plurality of jumpers 
has electrical releasing portions missing the conductive 

30 material, and are incorporated into the number of pieces 
in arrangement by covering the conductive material to 
these electrical releasing portions. 
[0032] The characteristic adjusting method of ID tag 
of the fourth invention is a characteristic adjusting meth- 

35 od of ID tag of non-contact type including a flat coil com- 
ponent as an antenna element, in which the flat coil com- 
ponent comprises a flat coil composed of a conductive 
material provided continuously and spirally on an Insu- 
lating substrate, and a jumper disposed on the flat coil 

40 with insulation, from one of inner end or outer end of this 
flat coil to the outside or inside of the flat coil where other 
end is positioned, and further the jumper is composed 
of a plurality of jumpers variable in the number of pieces 
in arrangement, and the characteristic of the ID tag is 

45 adjusted by varying the effective number of pieces in 
arrangement out of the plurality of jumpers. 
[0033] The characteristic adjusting method of ID tag 
relates to the characteristic adjusting method of ID tag 
of the fourth invention, in which at least one of the plu- 

50 rality of jumpers is excluded from the number of jumpers 
in arrangement by changing from the conductive state 
to nonconductive state, and thereby the characteristic 
of the ID tag is adjusted. 

[0034] The characteristic adjusting method of ID tag 
55 relates to the characteristic adjusting method of ID tag 
of the fourth invention, in which at least one of the plu- 
rality of jumpers has electrical releasing portions miss- 
ing the conductive material, and are incorporated Into 
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the number of pieces In arrangement by covering the 
conductive material to these electrical releasing por- 
tions, and thereby the characteristic of the ID tag is ad- 
justed. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] Fig. 1 is a plan showing circuit elements and 
the like the of ID tag In a first embodiment. 
[0036] Fig. 2 Is a sectional view along the longitudinal io 
direction of Jumper in the first embodiment. 
[0037] Fig. 3 Is an explanatory diagram showing the 
characteristic adjusting procedure of ID tag In the first 
embodiment. 

[0038] Fig. 4 Is an explanatory diagram showing the ^5 
relation between the number of effective jumpers and 
the design resonance frequency in the first embodiment. 
[0039] Fig. 5 is an explanatory diagram of effects of 
ID tag in the first embodiment. 

[0040] Fig. 6 is a schematic plan showing an essential 20 
configuration of ID tag in a second embodiment. 
[0041] Fig. 7 is an explanatory diagram showing the 
characteristic adjusting procedure of ID tag in the sec- 
ond embodiment. 

[0042] Fig. 8 is a plan showing circuit elements and 25 
others of a conventional ID tag. 

[0043] Fig. 9 is a sectional view of intersection of 
jumper of conventional ID tag and flat coil. 
[0044] Fig. 10 is an explanatory diagram of essential 
parts for determining the capacitance value at the inter- 30 
section in Fig. 9, 



DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 



35 



(A) A first embodiment 



[0045] Referring now to the drawings, a first embodi- 
ment of a flat coil component, a characteristic adjusting 
method of flat coll component, ID tag, and characteristic 40 
adjusting method of ID tag according to the invention 
will be explained below. 



(A-1 ) Configuration of the first embodiment 



45 



[0046] Fig. 1 is an explanatory diagram of non-contact 
type ID tag using a flat coil component of the first em- 
bodiment, showing a schematic plan of a state in which 
the surface side of the ID tag Is not covered, that is, the 
internal electric wiring pattern Is fonned and exposed so 
directly. 

[0047] In Fig. 1 . an ID tag 20 of the first embodiment 

also comprises a flat coll 21, jumpers 22-1 to 22-7, an 

IC chip 23, and an IC connection wire 24. 

[0048] The flat coil 21 , IC chip 23, and 10 connection ss 

wire 24 function same as In the prior art. 

[0049] In the case of the first embodiment, a plurality 

of (seven pieces In Fig. 1 ) jumpers 22-1 to 22-7 are pro- 



vided, and these jumpers 22-1 to 22-7 are arranged par- 
allel between the outermost loop of the flat coil 21 and 
the IC connection wire 24. 

[0050] In the jumpers 22-1, .... 22-7, the wire width of 
the conductive layer (see reference numeral 22A in Fig. 
2) is same in each wire, and is formed narrower than the 
wire width of the conductive layer formed of one jumper 
as in the prior art. For example, supposing the wire width 
of conductive layer 22A in the jumpers 22-1 , 22-7 to 
be t, and the wire width of the conductive layer fonned 
of one jumper as In the prior art intended to be of same 
resonance frequency to be T, it is designed to meet the 
relation of 7t > T. 

[0051] The combined capacitance value in the paral- 
lel circuit about capacitance components is, as known 
well, the sum of capacitance values of each capacitance 
component. Therefore, when the wire width of the con- 
ductive layer 22A in the jumpers 22-1 , 22-7 is equal, 
and when the capacitance values are assumed to be 
equal in the jumpers 22-1 22-7, the combined ca- 
pacitance value can be varied depending on the number 
of effective parallel pieces. 

[0052] The jumpers 22-1 ..... 22-7 are designed so as 
to be removed from the number of effective parallel piec- 
es easily. 

[0053] Fig. 2 Is a sectional view along the longitudinal 
direction of a certain jumper 22 (any one of 22-1 to 22-7). 
[0054] In Fig. 2, the flat coil 21 and IC connection wire 
24 are disposed on the insulating substrate 25 which is 
a basic substrate of the ID tag 20 by way of a resin layer 
26. The resin layer 26 is an adhesive layer or the like 
used for providing the flat coil 21 on the Insulating sub- 
strate 25. The flat coil 21 may be also disposed directly 
on the insulating substrate 25 without using resin layer 
26. 

[0055] On the conductive pattern of each loop exclud- 
ing the outemriost loop of the flat coil 21 , the insulating 
layer (or a dielectric layer from the viewpoint of a capac- 
itor) 22B of the jumper 22 Is disposed, on which a con- 
ductive layer 22A of this jumper 22 is mounted. This con- 
ductive layer 22A is connected to the outermost loop of 
the flat coll 11 and the IC connection wire 24. 
[0056] For example, when the conductive layer 22A 
of the jumper 22 (22-1 , 22-7) is composed of silver 
paste, by removing a part or plural parts of the silver 
paste (for example, the silver paste at the position of CT 
in Fig. 2) by using a needle-like tool, that is, by discon- 
necting the jumper, the specific jumper 22 can be re- 
moved from the parallel circuit. 

[0057] Or, in the case of the jumper 22 (22-1 22-7) 

is composed like a conductive adhesive tape by using 
an adhesive layer as the insulating layer 228 and a met- 
al tape as the conductive layer 22A, by peeling off the 
entire jumper, it can be removed from the parallel circuit. 
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(A'2) Characteristic adjusting method of the first 
embodiment 

[0058] The characteristic adjusting method of the ID 
tag 20 (also used for the characteristic adjusting method 
of the flat coil component) in the first embodiment com- 
posed of such circuit elements is explained by referring 
to Fig. 3 which shows the processing procedure. 
[0059] The characteristic adjustment shown In Fig. 3 
may be done automatically, or part or whole of the pro- 
cedure may be carried out by the adjusting operator. 
[0060] First, the resonance frequency Is detected in 
the ID tag 20 In the processed state except for surface 
coating step as shown In Fig. 1 (T1). 
[0061] Then, the error between the desired reso- 
nance frequency of the ID tag 20 and the detected res- 
onance frequency is checked (T2), and it Is determined 
if the error Is within a specified range or not (T3). 
[0062] When the error is within the specified range, 
the series of processing shown in Fig. 3 is tenninated. 
At this time, the process proceeds to the surface coat- 
ing, so that the ID tag is completed, 
[0063] By contrast, if the detected error of resonance 
frequency exceeds the specified range, It Is determined 
If adjustable by decreasing the number of jumpers or not 
(T4). For example. If the error Is too large. It is deter- 
mined as not adjustable. Or in the case if there Is only 
one jumper with no breakage or peeling left. It is deter- 
mined as not adjustable since no effective jumper Is 
present by removing the jumper. 
[0064] If adjustable by decreasing the number of 
jumpers, one of them Is removed from the parallel circuit 
(for example, by breaking process or peeling process) 
(T5), and the process returns to step T1 . 
[0065] On the other hand, if impossible to adjust by 
decreasing the number of jumpers, the process for de- 
fective piece is perfomned by noticing a defective piece 
or the like (T6), and the series of process shown in Fig. 
3 Is terminated. 

(A-3) Effects of the first embodiment 



per foil of 35 jim in thickness having an adhesive layer 
of 20 Jim In thickness on one side was adhered to the 
insulating substrate 25, and the wire width was adjusted 
to 0.8 mm by etching. 
5 [0070] IC chip 23: IC chip for RFID (trade name as 
l-CODE of Philips Inc.). 

[0071] Insulating layer 22B of jumper: An acrylic resin 
Insulating resist layer (target film thickness 25 ^.m) 
(trade name as ML25089 of Acheson Japan Limited.). 
10 [0072] Conductive layer 22A of jumper: A silver paste 
layer of film thickness of 15 jim and wire width of 0.35 
mm (trade name as DW250L-1 of Toyobo Co.). 
[0073] In such design condition, a relation shown in 
Fig. 4 Is established between the number of effective 
1^ pieces of jumpers 22-1 to 22-7 and the resonance fre- 
quency. That Is, when the number of effective pieces is 
five, the resonance frequency becomes as desired. 
[0074] However, the thickness of insulating layer of 
jumper varies In manufacture. In the said design condl- 

20 tion (target thickness of 25 ^.m of insulating layer, etc.), 
three samples were manufactured. Thickness of the In- 
sulating layer was 22.0 ^.m in the first sample, 26.4 jam 
in the second sample, and 26.6 ^im In the third sample. 
Fig. 5 shows the resonance frequency before and after 

25 the characteristic adjustment process of these samples. 
[0075] In the first sample, when two out of seven 
jumpers were removed, the resonance frequency was 
13.559 MHz, and the error from the desired resonance 
frequency of 1 3.56 MHz was -0.001 MHz. In the second 

30 sample, when one out of seven jumpers was removed, 
the resonancefrequency was 13.559 MHz, and the error 
from the desired resonance frequency of 13.56 MHz 
was -0.001 MHz. In the third sample, when one out of 
seven jumpers was removed, the resonance frequency 

35 was 13.568 MHz, and the error from the desired reso- 
nance frequency of 13.56 MHz was 0.008 MHz. 
[0076] At the present, the error range Is -0.098 to 
0.057 MHz, and the error range in the first embodiment 
was -0.001 to 0.008 MHz, and it is known that the de- 

40 sired resonance frequency is almost achieved In the first 
embodiment. 



[0066] As described above, according to the first em- 
bodiment, a plurality of jumpers are provided so as to 
allow to vary the number of pieces for composing the 
parallel circuit, and the number of pieces Is varied ap- 
propriately, and therefore the error between the reso- 
nance frequency of the ID tag and the desired reso- 
nance frequency can be suppressed, so that the com- 
munication distance from the reading device may be ex- 
tended. 

[0067] The experiment conducted herein will be ex- 
plained below. The ID tag 20 of the first embodiment 
having the configuration as shown In Fig. 1 and Fig. 2 
was composed of the following materials. 
[0068] lnsulatlngsubstrate25: A polyethylene tereph- 
thalate film of 50 jxm In thickness. 
[0069] Flat coil 21 and IC connection wire 24: A cop- 



(B) A second Embodiment 

45 [0077] Referring now to the drawings, a second em- 
bodiment of flat coll component, characteristic adjusting 
method of flat coil component, ID tag, and characteristic 
adjusting method of ID tag according to the invention 
will be explained below. 

50 

(B-1 ) Configuration of the second embodiment 

[0078] Fig. 6 is a schematic plan (image diagram) of 
essential parts of the second embodiment, and same 
55 parts corresponding to the first embodiment are identi- 
fied with same reference numerals. 
[0079] In the ID tag 20A of the second embodiment, 
the flat coil 21, IC chip 23, and IC connection wire 24 



50 



55 
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are same as the ones In the first embodiment. 
[0080] The ID tag 20A of the second embodiment has 
jumpers 22A-1 to 22A-7 as shown in Fig. 6 before the 
characteristic adjustment process. The first to fifth jump- 
ers 22A-1 to 22A-5 are same as the ones in the first 
embodiment. 

[0081 ] The sixth and seventh j umpers 22 A-6 and 22A- 
7 have notches 22-6X and 22-7X formed in part of the 
conductive layer (see 22A in Fig. 2). These notches 
22-6X and 22-7X are covered with conductive material 
(for example, silver paste or solder), so that the entire 
jumpers 22A-6, 22A-7 are set in a conductive state, and 
such conductive state is Incorporated into the parallel 
circuit composed of plural jumpers. 
[0082] Herein, the number of jumpers 22A-1 to 22A- 
5 not having the notches is five, which is because the 
desired resonance frequency is achieved by five pieces 
in design. 

(B-2) Characteristic adjusting method of the second 
embodiment 

[0083] The characteristic adjusting method of the ID 
tag 20A (also used for the characteristic adjusting meth- 
od of the flat coil component) in the second embodiment 
composed of such circuit elements will be explained by 
referring to Fig. 7 which shows the processing proce- 
dure. 

[0084] The characteristic adjustment shown in Fig. 7 
may be carried out automatically, or part or whole of the 
procedure may be carried out by the adjusting operator. 
[0085] First, the resonance frequency is detected in 
the ID tag 20A In the state shown in Fig. 6 (T11). 
[0086] Then, the error between the desired reso- 
nance frequency of the ID tag 20A and the detected res- 
onance frequency is checked (T12), and it is determined 
if the error is within a specified range or not (T13). 
[0087] When the en-or Is within the specified range, 
the series of processing shown In Fig. 7 is terminated. 
At this time, the process proceeds to the surface coat- 
ing, so that the ID tag 20A is completed. 
[0088] By contrast, if the detected error of resonance 
frequency exceeds the specified range, It is detennlned 
If the error Is plus or minus (T14). 
[0089] In the case of a minus error, it is determined if 
adjustable by decreasing the number of effective jump- 
ers or not (T15), and if adjustable by decreasing the 
number of effective jumpers, one of them is removed 
from the parallel circuit (for example, by breaking proc- 
ess or peeling process) (T16), and the process returns 
to step T11 . On the other hand, if impossible to adjust 
by decreasing the number of jumpers, the process for 
defective piece is performed by noticing a defective 
piece or the like (T17), and the series of process shown 
in Fig. 7 Is terminated. 

[0090] In the case of a plus error, it Is detennined if 
adjustable by increasing the number of effective jump- 
ers or not (TIB), and If adjustable by Increasing the 



number of effective jumpers, one jumper is added to the 
parallel circuit (for example, by covering the notches 
with the conductive material) (T1 9), and the process re- 
turns to step T11. On the other hand, If impossible to 
5 adjust by Increasing the number of jumpers, the process 
for defective piece Is performed by noticing a defective 
piece or the like (T1 7), and the series of process shown 
in Fig. 7 is terminated. 

10 (B-3) Effects of the second embodiment 

[0091] As described above, according to the second 
embodiment, a plurality of jumpers are provided so as 
to allow to vary the number of pieces for composing the 
15 parallel circuit, and the number of pieces Is varied ap- 
propriately, and therefore the error between the reso- 
nance frequency of the ID tag and the desired reso- 
nance frequency can be suppressed, so that the com- 
munication distance from the reading device may be ex- 
20 tended. 

(C) Other embodiments 

[0092] The materials of the flat coil, jumper and insu- 
25 lating substrate, and their pattern fonning methods are 
not particularly specified, but may be selected arbitrarily. 
[0093] In the foregoing embodiments, the IC chip 23 
is positioned inside of the flat coll 21 , but the invention 
may be also applied In a case in which the IC chip 23 is 
30 positioned outside of the flat coif 21 and the jumper con- 
ducts the inside end portion of the flat coil 21 to the out- 
side of the flat coil. 

[0094] In the embodiments, when adjusting the char- 
acteristic, the jumper is increased or decreased one by 
35 one, but considering the magnitude of error, two or more 
jumpers may be increased or decreased in one opera- 
tion for adjusting the number of pieces. 
[0095] Further in the embodiments, in all of ID tags 
20, 20A, the resonance frequency is detected, and the 
40 number of parallel jumpers Is adjusted (to adjust the 
characteristic), but it may be processed in the following 
product lot unit. That Is, from the product lot (for exam- 
ple, 1 00 pieces) of ID tags 20, 20A manufactured at the 
same time and by the same machine that are assumed 
45 to have nearly uniform characteristics, a specified 
number (for example, three pieces) of ID tags 20, 20A 
are sampled, and from the sample number of ID tags 
20, 20A, the number of pieces of Increasing or decreas- 
ing the jumpers is determined, and the specified number 
50 of jumpers may be Increased or decreased in all ID tags 
20, 20A of the product lot. 

[0096] In the embodiments, the flat coil component of 
the invention is applied to the ID tag, but the flat coil 
component of the invention can be applied widely in alt 
55 flat electronic circuits containing flat coil components as 
elements, and the characteristic may be adjusted ap- 
propriately. 

[0097] As described above, the Invention realizes the 
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flat coil component, characteristic adjusting nnethod of 
flat coil component, ID tag, and characteristic adjusting 
method of ID tag, capable of suppressing product fluc- 
tuations about the desired characteristic. 



Claims 

1. A flat coil component comprising a flat coll com- 
posed of a conductive material provided continu- 
ously and spirally on an insulating substrate, and a 
jumper disposed on the flat coil with insulation, from 
one of Inner end or outer end of this flat coil to the 
outside or inside of the flat coil where other end is 
positioned, 

wherein the jumper is composed of a plurality 
of jumpers variable in the number of pieces in ar- 
rangement. 

2. The flat coil component of claim 1 , wherein at least 
one of the plurality of jumpers Is excluded from the 
number of jumpers in arrangement by changing 
from the conductive state to nonconductlve state. 

3. The flat coil component of claim 1 , wherein at least 
one of the plurality of jumpers has electrical releas- 
ing portions missing the conductive material, and 
are Incorporated into the number of pieces in ar- 
rangement by covering a conductive material to 
these electrical releasing portions. 

4. A characteristic adjusting method of a flat coil com- 
ponent comprising a flat coll composed of a conduc- 
tive material provided continuously and spirally on 
an insulating substrate, and a jumper disposed on 
the flat coll with insulation, from one of Inner end or 
outer end of the flat coll to the outside or inside of 
the flat coil where other end is positioned, 

wherein the jumper is composed of a plurality 
of jumpers variable in the number of pieces in ar- 
rangement, and the characteristic is adjusted by 
varying the effective number of pieces in arrange- 
ment out of the plurality of jumpers. 

5. The characteristic adjusting method of flat coil com- 
ponent of claim 4, wherein at least one of the plu- 
rality of jumpers is excluded from the number of 
jumpers in arrangement by changing from the con- 
ductive state to nonconductive state, and thereby 
the characteristic of the flat coil component Is ad- 
justed. 

6. The characteristic adjusting method of flat coil com- 
ponent of claim 4, wherein at least one of the plu- 
rality of jumpers has electrical releasing portions 
missing the conductive material, and are incorpo- 
rated Into the number of pieces in arrangement by 
covering a conductive material to these electrical 



releasing portions, and thereby the characteristic of 
the flat coil component is adjusted. 

7. An ID tag of non-contact type Including a flat coll 
5 component as an antenna element, 

wherein the flat coll component comprises a 
flat coll composed of a conductive material provided 
continuously and spirally on an insulating substrate, 
and a jumper disposed on the flat coil with insula- 
10 tion, fronri one of inner end or outer end of the flat 
coll to the outside or inside of the flat coil where oth- 
er end Is positioned, and further 

the jumper is composed of a plurality of jump- 
ers variable In the number of pieces in arrangement. 

15 

8. The ID tag of claim 7, wherein at least one of the 

plurality of jumpers is excluded from the number of 
jumpers in arrangement by changing from the con- 
ductive state to nonconductive state. 

20 

9. The ID tag of claim 7, wherein at least one of the 
plurality of jumpers has electrical releasing portions 
missing the conductive material, and are Incorpo- 
rated into the number of pieces in arrangement by 

25 covering the conductive material to these electrical 
releasing portions. 

10. A characteristic adjusting method of an ID tag of 
non-contact type including a flat coll component as 

30 an antenna element, 

wherein the flat coil component comprises a 
flat coll composed of a conductive material provided 
continuously and spirally on an insulating substrate, 
and a jumper disposed on the flat coil with insula- 
35 tion, from one of inner end or outer end of this flat 
coil to the outside or Inside of the flat coil where oth- 
er end Is positioned, and further 

the jumper Is composed of a plurality of jump- 
ers variable in the number of pieces in arrangement, 
40 and the characteristic of the ID tag is adjusted by 
varying the effective number of pieces in arrange- 
ment out of the plurality of jumpers. 

1 1 . The characteristic adjusting method of the ID tag of 
45 claim 10, wherein at least one of the plurality of 

jumpers is excluded from the number of jumpers In 
arrangement by changing from the conductive state 
to nonconductive state, and thereby the character- 
istic of the ID tag Is adjusted. 

50 

12. The characteristic adjusting method of ID tag of 
claim 10, wherein at least one of the plurality of 
jumpers has electrical releasing portions missing 
the conductive material, and are Incorporated into 

S5 the number of pieces in arrangement by covering 
the conductive material to these electrical releasing 
portions, and thereby the characteristic of the IDtag 
is adjusted. 



20 

9. 



30 
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